I Introduction
From 1988 until 1997, 28 percent of all male deaths in New Brunswick were due to cancer. Of these 8540 deaths, 2997 were caused by lung cancer, with 947 attributed to prostate cancer. During this period there were 4382 new prostate cancer cases diagnosed, the vast majority in men aged 55-74.
Treatment regimens depend on a number of factors including age, life expectancy, stage of tumour, and the individual's preferences over palliative care rather than attempted curation. Options include radiation, surgery, chemotherapy, watchful waiting, or combinations thereof, all of which impose direct and indirect costs on those affected.
The purpose of this note is to provide a descriptive view of mortality related to the disease in New Brunswick. Given mortality rates, did New
Brunswick experience more deaths than could have been expected? What was the regional distribution of mortality, and what was the distribution by age at death? Is it true that the majority of prostate cancer deaths occur in the elderly? While some researchers attribute prostate cancer to genetic predisposition 1 , there are other factors such as diet, sexual history, and occupation that may play a role. Was there a link between prostate cancer mortality and occupation in New Brunswick? This latter question is of particular interest given that occupations with exposure to polycyclic aromatic hydrocarbons -such as farming, construction, and others -have 1 Much of the literature confuses absolute risk: the chance of developing the disease over a particular time period, with relative risk: the ratio of the absolute risk of those containing a certain risk factor to the absolute risk of those without the risk factor. Having a first line relative (brother, father) with prostate cancer is thought to double relative risk. Having two first line relatives diagnosed with prostate cancer quadruples relative risk. Persons of colour have a higher absolute risk than Caucasians. See Gallagher and Fleshner (1998) and Vetrosky and White (1998) for more on the clinical perspectives of the disease, and Dupont and Plummer (1996) on the differences between absolute and relative risk.
been identified in previous studies as having a higher incidence of the disease. 2
As Gallagher and Fleshner (1998) New Brunswick is divided into a number of different health regions. with the number that would have been expected to occur given the male population within the health region and the mortality rates associated with prostate cancer over this period. 8 For the province as a whole there was a statistically significant difference between actual and expected mortality, with more deaths than expected. Health Regions 1 and 6 contributed to this 7 It is worth noting that these results depend critically on the accuracy of the reporting mechanisms in place. If vital statistics data was not collected and coded properly, or if there were variations across regions in the manner in which reports were constructed, then the findings reported herein may not be truly reflective of the disease in New Brunswick. 8 The expected number of deaths is constructed using age-specific mortality rates, standardized to the New Brunswick male population. Age-specific mortality rates were obtained from Health Canada (http://cythera.ic.gc.ca/dsol/cancer/d_age_e.html).
finding. This suggests the Department of Health and Wellness might benefit from identifying how these two Regions differ from the rest of the province, either in terms of the characteristics of the underlying population (eg., smoking prevalence) or in clinical practice and treatment regimens.
III Occupational Factors
A number of studies have found evidence supporting an association between occupation and prostate cancer. Exposure to diesel fuel or fumes has been linked to prostate cancer. Farmers and agricultural workers, airline pilots and some chemical workers have experienced higher than expected incidence and mortality rates. Was there a link between occupation and death from prostate cancer in New Brunswick?
Vital statistics death records include the occupation of the deceased.
To the extent that this information correctly identifies the occupation of the individual (many people work in several different industries over their working lives), it may be possible to determine whether there were more deaths than expected by occupation. To calculate the expected number of deaths, data from the Labour Force Survey was used to establish the distribution of male workers by occupation in New Brunswick. The data from the 1996 Census was used to allocate workers to occupational categories that matched as closely as possible the occupational groupings in the vital statistics records. This provided the proportion of New Brunswick males working in each occupation, which was assumed to represent the distribution of employment over the entire sample period. Given age-specific mortality rates standardized to the New Brunswick population, it is possible to determine the expected number of deaths due to prostate cancer in each region for each occupation. Table 5 presents Standardized Mortality Ratios and the associated probability values, and demonstrates that these results are statistically significant. The occupations associated with a higher than expected number of deaths are very similar to those identified through case-referent studies and the analysis of more finely refined patient-level data, such as Aronson et al (1996) and Seidler et al (1998) . The empirics support the view that certain occupations and prostate cancer mortality -either higher or lower than expected -were associated in New Brunswick during this period.
IV Final Remarks
The purpose of this note was to provide a descriptive view of prostate cancer mortality in New Brunswick. Nearly three percent of all male deaths during this period were due to prostate cancer, with most occurring in the population aged 70 and over. For those who had been diagnosed with prostate cancer and subsequently died, the vast majority died from something other than prostate cancer.
Vital statistics data and information on employment in the province were used to construct estimates of the expected number of deaths from prostate cancer by region and by occupation. For the province as a whole, there were more deaths than expected, mainly in Health Regions 1 and 6.
This suggests the Department of Health and Wellness might benefit from determining how these Health Regions differ from the rest of the province, either in the clinical management of the disease or in the underlying characteristics of the population.
Support for an association between occupation and death by prostate cancer was found for several job categories. Some occupations experienced fewer deaths than expected. Farmers, foresters, construction workers, and miners experienced more deaths than expected. Given that employment in these areas is high in New Brunswick, there are important implications for health care resource management in the province. In addition, to the extent that farmers, foresters, construction workers and miners have relatively little control over their work environments than workers in other occupations, these findings argue for greater emphasis on workplace safety and an enhanced protective role for governmental agencies.
Health policymakers should be interested in the empirical results. The age distribution of mortality appears to indicate that existing protocols offer an effective approach to disease management. There appears to be evidence that Regions 1 and 6 experienced a larger number of deaths than could have been expected, and suggests there may be differences in the underlying characteristics of the population or in clinical practice that distinguish these regions from the rest of the province. The appearance of an association between death from prostate cancer and employment in certain industries requires additional study to determine both the exact transmission mechanism as well as protective measures which can reduce exposure to carcinogens. Physicians might be expected to provide additional screening to men working in occupations identified as being high risk.
Further study in this area should focus on patient-level data to determine whether there are unique associations between occupation, location, and even socio-economic factors that contribute to prostate cancer mortality in New Brunswick. Note: There were 859 deaths due to prostate cancer from 1989 to 1997. Of those, 132 had occupation classes that were not listed or listed as unclassified. These observations were dropped from the occupational analysis. 
